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(57) Abstract 

A locking fastener for an enclosure cover includes base and cover components. The base 
include* a pair of L-ahaped flanges disposed on an internal surface of the base and a notch 
formed m the internal surface of the base. The cover Includes a plate beam having ends that 
engage the L -shaped flanges of the base when the cover is assembled with the base. The plate 
beam also Includes a tab thai forcibly engagei the notch in the base when the cover is assembled 
with the base. The locking cover arrangement provides an economical and effective arrangement 
for permanently securing a cover over an opening. 
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LOCKING FASTENER FOR ENCLOSURE COVER 

BACKGROUND OF THE INVENTION 
Technic,] Fifllti 

This invention relates to an enclosure cover having 
a lockxng fastener feature to secure the cover to a mating 
base, and more particularly to a locking fastener having 
a plate beam with cantilevered ends that engage respective 
slots provided on an interior surface of the base. 

Siatorv of »«i»fr rTi ftrr 

Lockable covers are typically used during final 
assembly of a multiple -component manufactured article to 
complete the closure of access cavities or installation 
openxngs necessary for the installation of components 
during earlier steps of an assembly process. SU ch 
enclosure covers generally have two purposes; to hide and 
protect internally installed components, and provide an 
aesthetically pleasing external appearance. It is often 
20 desirable that such covers be locked in place after 
assembly, i.e., that the covers not be readily separable 
from the mating part without the use of special tools or 
force of such magnitude as to potentially break or damage 
the assembled cover or mating part. 

For example, it is desirable that certain internal 
components of many articles, from electronic instruments 
to children's toys, not be readily accessible to prevent 
accidental damage to critical electrical circuits in the 
hands of inexperienced adults, or tempt destruction by an 
inquisitive child. For example, adhesive bonding tape has 
been used heretofore to secure a cover over an internal 
antenna support mounted on the frame of a cellular phone 
High strength adhesive bonding tape fixably attaches the 
cover to the frame with sufficient force to prevent 
removal of the cover without the use of considerable 
force, which may be somewhat reduced by the application 
of heat to the adhesive. However, this arrangement for 



25 



30 



WO 97/34400 PCT/US97/03815 



-2- 

attaching cover components results in additional material, 
order of assembly and processing requirements, all of 
which contribute to increased manufacturing costs. For 
proper adhesion, adhesive bonding tapes require clean 
5 surfaces, the application of significant mounting force, 
and the maintenance of sufficient dwell time while 
applying the mounting force. Because of the difficulty 
of bonding adhesive tape to many plastic surfaces, 
metallic or specific plastic materials are required for 

10 the construction of components joined by adhesive bonding 

tape. Also, if the cover is installed in a misaligned 
position with respect to the mating frame, i.e., if it is 
not fully seated or has a visible gap between the cover 
and frame, the cover is difficult to remove and reattach. 

15 Furthermore, in certain adverse environments, the adhesive 

bond may be adversely affected and fail. 

The present invention is directed to overcoming the 
problems set forth above. It is desirable to have a 
lockable enclosure cover arrangement provided by 

20 integrally formed respective mating components that do not 
require additional materials or processing steps for final 
assembly. It is also desirable to have such a cover that 
is self -aligning with a mating base during assembly, and 
can be easily installed by the application of a 

25 unidirectional force thereby facilitating the use of 
automated assembly techniques. It is also desirable to 
have a lockable cover for an enclosure that can be 
installed on a metal or plastic base without compromising 
the composition of the frame material to accommodate 

30 adhesive bonding. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the present 
invention, a locking fastener for an enclosure cover 
35 includes base and cover components . The base includes a 

pair of L-shaped flanges that extend outwardly from an 
internal surface of the enclosure and includes a wall on 
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each flange that is disposed in horizontal relationship 
with, and spaced a predetermined distance from, the 
internal surface of the base. The base also has a 
predefined notch that extends inwardly from the internal 
surface of the base. The cover includes a plate beam 
having two ends that have a thickness substantially equal 
to the distance that the aforementioned flange walls of 
the base are spaced from the interior surface of the base. 
The plate beam also includes a tab that forcibly engages 
the notch in the in base when the cover is assembled with 
the base. The plate beam also abuts the internal surface 
of the base when the cover is assembled with the base. 

In another aspect of the present invention, the plate 
beam of the locking fastener for an enclosure cover is 
supported by a pair of struts the respectively extend from 
the internal surface of the cover. The plate beam has 
cantilevered ends that overhang the supporting struts. 
In a preferred embodiment, the base of the locking 
fastener provides a frame for a cellular telephone, and 
the cover provides an antenna housing cover that is 
adapted to mate with the frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the structure of the 
locking fastener for an enclosure cover may be had by 
reference to the following detailed description when taken 
in conjunction with the accompanying drawings, wherein: 

Fig. 1 is an isometric view of the base and cover 
comronents of a locking fastener arrangement embodying the 
present invention, showing the components from a rear view 
in separated, spaced relationship prior to assembly; 

Fig. 2 is a front elevational view of the base and 
cover components of a locking fastener arrangement 
embodying the present invention, showing the components 
in separated, spaced relationship prior to assembly; 

Fig. 3 is a sectional view of the cover component of 
the locking fastener arrangement embodying the present 
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invention, taken along the line 3-3 of Fig. 2/ 

Fig. 4 is a sectional view of the base component of 
the locking fastener arrangement embodying the present 
invention, taken along the line 4-4 of Fig. 3; 

Fig. 5 is a sectional view of the assembled base and 
cover components of the locking fastener arrangement 
embodying the present invention, taken along the line 5-5 
of Fig. 6; 

Fig. 6 is a front elevational view of the base and 
cover components of the locking arrangement embodying the 
present invention, showing the base and cover components 
after assembly; 

Fig. 7 is a sectional view of the assembled base and 
cover components of the locking fastener arrangement 
embodying the present invention, taken along the line 7-7 
of Fig. 6; and 

Fig. 8 is a schematic representation of the locking 
fastener arrangement embodying the present invention. 

DETAILED DESCRIPTION OF A PRESENTLY PREFERRED 
EXEMPLARY EMBODIMENT 

In the preferred embodiment of the present invention, 
a cellular telephone 10 has a frame, or base 12 and a 
cover 14 that is adapted to enclose a chamber 16 . In the 
illustrated arrangements, the chamber 16 accommodates an 
antenna housing 18 and, if desired, an antenna RF switch 
or similar components, not shown. 

As shown in Figs. 2, 4, 5 and 7, the frame 12 has a 
first surface 20 that defines a portion of the enclosure 
16. A pair of L-shaped flanges 22 , 22 ' each have a first wall 24,24' 
that is spaced from each other at a predetermined first 
distance and extend outwardly in a substantially 
perpendicular direction from the first surface 20 of the 
frame 12. A respective pair of second walls 28,28' extend 
respectively from the the first walls 24,24' in 
substantially parallel spaced relationship with the first 
surface 20 of the frame 12 at a predetermined second 
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distance. Each of the second walls 2 8,28', have a 
respective distal end 30,30' that is spaced from each 
other at a predetermined third distance. 

An inwardly extending indentation, or notch 32 is 
formed in the first surface 20 of the frame 12 , and is 
desirably positioned about midway between the first walls 
24,24' of the L-shaped flanges 22,22'. 

The enclosure cover 14 has an overall shape adapted 
to mate with the base and provide a complimentary outer 
shape for the cellular telephone 10. The cover 14 has a 
predefined internal, or second, surface 34 that cooperates 
with the first surface 20 of the frame 12 to define the 
enclosure 16 when the cover is attached to the frame 12. 
In the preferred embodiment, the cover 14 as a pair of 
struts 36,36' that respectively extend from the second 
surface 34 of the cover 14 in a spaced apart relationship 
that is less than the predetermined third distance at 
which the distal ends 30,30' of the second walls 28,28' 
are spaced. Desirably, the surfaces of the struts 36,36' 
that face away from each other are spaced apart at about 
the same distance as the distal ends 30,30' of the second 
walls 28,28' so that upon assembly, the struts 36,36' will 
slide between the distal ends 30,30'. Each of the struts 
36,36' have distal ends 38,38' that extend from the second 
surface 34 of the cover 14 and, upon assembly of the cover 
14 with the frame 12, are spaced from the first surface 
20 of the frame 12 at the above described second distance 
at which the second walls 28,28' of the L-shaped flanges 
22,22' are spaced from the first surface 20. 

The cover 14 further includes a plate beam 4 0 that 
is rigidly supported by the distal ends 38,38' of the 
strutB 36,36'. The plate beam 40 has a length 

substantially equal to the predetermined first distance 
between the first walls 24,24' of the L-shaped flanges 
22,22', and is supported by the distal ends 38,38' of the 
struts at intermediate positions along its length so that 
the ends of the plate beam 40 have a pair of spaced apart 
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overhanging, or cantilevered, ends 42,42'. Importantly, 
the thickness of the cantilevered ends 42,42' of the plate 
beam 40 is substantially equal to the distance between the 
second walls 28,28' of the L-shaped flanges 22,22' and the 
5 first surface 20 of the frame 12. 

Alternatively, the plate beam 40 may be supported by 
a single strut 36 extending from the second surface 34 of 
the cover 14, preferably at a mid-point between the 
cantilevered ends 42,42' of the beam 40. Also, if 

10 desired, the plate beam 40 may directly extend from the 
second surface 34 of the cover 14, for example from a 
position adjacent the top of the cover 14. 

Thus, it can be seen that the L-shaped flanges 22,22' 
of the frame 12 are constructed to provide a T-slot for 

15 guiding and receiving the cantilevered ends 42,42' of the 

St rut -supported plate beam 40 affixed to the cover 14, and 
maintaining the plate beam 40 in tight abutment against 
the predefined first surface 20 of the frame 12. 
Engagement of the beam ends 42,42' with the slots of the 

20 flanges 22,22' is conveniently carried out by simply 

sliding the cover 14 downwardly, while holding the cover 
14 against the frame 12, until the bottom of the plate 
beam 40 abuts a transverse wall 44 extending across the 
frame 12. 

25 Importantly, the plate beam 40 has an outwardly 

extending tab 46, positioned about midways between the 
cantilevered ends 42,42' and adjacent the bottom of the 
beam 40, that is adapted to engage the inwardly extending 
notch 32 formed in the first surface 20, Thus, when the 

30 plate beam 40 is seated in the flangeB 22,22' with the 

bottom of the plate beam 40 in abutting contact with the 
transverse wall 44, the tab 46, urged by the plate beam 
40, snaps into forced engagement with the notch 32. 

In order to unlock the engagement of the tab 46 with 

35 the notch 32 it is necessary to deflect, or bend, the 
intermediate portion of the plate beam 40 away from the 
first surface 20 of the frame 12. As can be readily seen, 
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after the cover 14 is assembled on the frame 12, the plate 
beam is essentially inaccessible. Depending on the 
material composition of the cover 14, it may be possible 
to insert a thin blade between the transverse wall 44 and 
the second surface 34 of the cover, and twist the blade 
to cause sufficient deformation of the plate beam 40 to 
separate the tab 46 from the notch 32. However, this 
action may damage the cover 14, particularly the 
cantilevered ends 42,42' of the beam 40. Alternatively, 
a small hole 2 6 that extends through the first surface 2 0 
from the rear of the frame 12, as shown in Pig. 7, could 
provide an aperture through which a small pin could be 
inserted to push the tab 46 away from engagement with the 



notch 32. 



The cantilevered beam and T-slot arrangement of the 
locking fastener comprising the present invention is 
illustrated in simplified schematic form in Fig. 8. As 
can be seen from the diagram, engagement of the 
cantilevered ends 42,42' of the plate beam 40 into the 
slots provided by the flanges 22,22' is accomplished by 
unidirectional translation of the plate beam 40 toward the 
base 12. During insertion, the tab 46, positioned on the 
under side of the beam 40 and therefor not visible in the 
schematic diagram, deforms the intermediate portion of the 
plate beam 40 sufficiently to allow the tab to slide over 
the interior surface 20 of the base 12 and, when fully 
aligned, snap into engagement with the notch 32. 

Thus, it can be seen that the locking fastener 
arrangement embodying the present invention may be 
30 described as a blade 40 attached to the cover 14 that 
translates through a single axis into engagement with a 
T-slot geometry 22,22' provided in a base 12 over which 
the cover 14 is to mounted. The blade 40 has a raised 
locking pad 46 which mates to a corresponding pocket 32 
in the base 12 to provide a locking feature. In the start 
and end positions, none of the components are stressed, 
preventing creep which could affect long-term performance! 
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During the installation translation motion, the pad 46 and 
slots 22,22' provide nominal interference which is at 
least partially relieved by bending of the blade 40 until 
the pad 46 reaches the pocket 32, thereby locking the 
5 cover 14 to the base 12 . 

The locking fastener arrangement embodying the 
present invention is also blind, i.e., it is self- 
locating, and provides a single-axis push-on installation 
ideally suited for automated assembly operations. 
10 Advantageously, the locking fastener arrangement does not 

require rotating movement or compression of a feature to 
install. All interlocking components of the fastener 
structure are disposed internally within the enclosed 
chamber and are thus hidden from view or access, and 
15 provide resistance to translation or rotation in any 

direction. Importantly, no additional elements, 

components or parts are needed to provide a permanent 
attachment of the enclosure cover 14 to the base 12. 
Importantly, the snap fit feature of the locking fastener 
20 arrangement embodying the present invention ensures a 
tight fit between mating components. . 

The frame 12 and the cover 14 of the cellular 
telephone 10 are desirably formed by conventional molding 
techniques. The frame 12 is preferably formed of a 
25 strong, rigid material having high impact and tensile 
strength. For example, it has been found that the frame 
12 of the cellular telephone 10 illustrating the exemplary 
embodiment of the present invention is advantageously 
formed of a thermoplastic polysulfone such as udel« 
30 produced by Amoco. The antenna housing 18, a preformed 
zinc die casting, is advantageously prepositioned in the 
mold prior to injection of the polysulfone thermoplastic, 
and thus is encapsulated as an integral component of the 
frame 12. Alternatively, the frame 12 may be formed of 
35 magnesium or other suitable metallic material. 

Desirably, the cover 14 is formed of a strong, 
rigid, moldable material having high impact and tensile 
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strength, and yet able to provide sufficient deflection 
characteristics so that the plate beam 40 may be 
sufficiently deflected by the tab 46, without breaking or 
cracking, to permit engagement of the cantilevered ends 
42 ,42' of the beam 40 into the T-slot formed by the 
spaced flanges 22,22' on the base 12 during assembly. The 
antenna mounting support cover 14 of the illustrative 
cellular telephone 10 is preferably formed of an ABS 
/polycarbonate blend such as CYCOLOY® produced by the GE 
Plastics division of General Electric Company. 

Although the present invention is described in terms 
of a preferred exemplary embodiment, those skilled in the 
art will recognize that changes in material, shape of the 
cover and base components 14,12 and specific geometry of 
15 the T-slota 22,22', the mating cantilevered beam ends 
42,42', and the support struts 36,36' may be made, 
providing that the essential respective positional 
relationships described herein are met, without departing 
from the spirit of the invention. For example, the 
20 locking fastener arrangement embodying the present 
invention is readily applicable to other applications 
where permanent, blind, single-axis, snap- together 
attachment of mating components is required, such as 
windows, keyboard inserts, and lightguides in 
25 telecommunication equipment. such changes and other 

applications of the locking fastener arrangement are 
intended to fall withing the scope of the following 
claims. other aspects, features and advantages of the 
present invention can be obtained from a study of this 
disclosure and drawings, along with the appended clair 
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WHAT IS CLAIMED IS: 

1. A locking fastener for an enclosure cover, 
comprising : 

a base having a predefined first surface 
5 defining a portion of an enclosure and a pair of L- shaped 
flanges spaced from each other in substantially parallel 
relationship at a predetermined first distance, each of 
said flanges having a first wall extending in a 
substantially perpendicular direction from said first 
10 surface, a second wall integrally connected to the distal 
end of each of the first walls and extending respectively 
from each of said first walls in substantially parallel 
spaced relationship with said first surface at a 
predetermined second distance and in a direction toward 
15 each other and having respective distal ends spaced apart 

from one another at a predetermined third distance, and 
an inwardly extending notch disposed at a predefined 
position on said first surface; 

a cover adapted for attachment with said base 
20 and having a predefined second surface cooperating with 
said first surface of the base to substantially define 
said enclosure when the cover is attached to the base, a 
plate beam rigidly attached to said cover and having a 
length substantially equal to said predetermined first 
25 distance at which the first walls of the L-shaped flanges 
of the base are spaced apart and a thictaiess substantially 
equal to the predetermined second distance at which said 
second walls of the L-shaped flanges of the base are 
spaced from said predefined first surface of the base, 
30 said plate beam having a face surface facing outwardly 
from the predefined second surface of the cover at a 
distance sufficient to provide abutting contact of said 
face surface of the plate beam with said predefined first 
surface of the base when said cover is attached to said 
35 base, and a tab extending outwardly from said face surface 
of the plate beam and disposed at a position sufficient 
to forcibly engage said inwardly extending notch disposed 
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on said predefined first surface of ^ u 

cover is af- h a u -a surrace of the base when said 

cover is attached to said base. 

I... than said ore'- aPa " relationshi P -t a distance 
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for an cellular telephone, and said cover comprises an 
antenna housing cover adapted to mate with said frame. 
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